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and finds, contrary to the trends described above, that they have not even kept up
with inflation and have certainly not been able to keep pace with the explosion in
grant requests. As a result, grant sizes have decreased, and the percentage of
proposals accepted has dropped. A rough calculation shows that researchers
must now write two to four proposals per year to remain funded, up from one or
two in 1989. Of course, increasing the time spent searching for support means
that less time is spent on productive research. Rising university overhead and
fringe benefit costs, that consume more and more of each grant dollar exacerbate
this problem. Clearly, the base-funded program has not participated proportion-
ately in the overall space physics research funding increase. Although we do not
attempt to quantify the effect this has had on the quality of science produced, we
do find that the core program has become much less efficient during the past
decade. We also infer that the lion's share of new funding has gone into project-
specific funding, most of which involves big science efforts.

TRENDS IN THE CONDUCT OF SPACE PHYSICS

A detailed examination of the history of satellite launches, solar observato-
ries, rockets, ballooning, theoretical modeling, and data analysis reveals several
important trends relevant to our understanding of the space physics paradox. For
each type of experimental or analytical activity, this report considers trends in
technical complexity, implementation times, amounts and sources of funding,
and planning activities.

Looking first at satellite launches, including space-based solar observations,
we find that implementation times have soared. Is this due to their increasing
size and technical complexity or to mushrooming planning, selling, and coordi-
nating activities? Experience in other programs indicates that the latter plays a
major role. Ground-based solar observatories, whose complexity has not evolved
enormously, still experienced huge implementation delays over the past two
decades as a result of protracted study, design, and redesign efforts and the need
to extract new-start approvals and continued appropriations from Congress. One
effect of long implementation times, especially in the satellite program, has been
to all but eliminate new experimental opportunities. Conversely, the rocket and
balloon programs, which tend to be funded from agency budgets and controlled
by individual researchers, have experienced great increases in technical capabil-
ity without crippling administrative delays. Technical problems do arise and
must be overcome, but these temporary delays do not seem to exert an ongoing
drag on progress.

In general, increased implementation times seem to be correlated with pro-
gram planning and management characteristics as much as, or more than, with
technical complexity. On the other hand, programs run predominantly by indi-
vidual researchers who are dependent on grants (e.g., rocketry, ballooning, theo-
retical work, data analysis) continue to be hampered by falling grant sizes, in-